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DRAWINGS DRAWINGS 



[Translation done.] 



http://ww4.ipdl jpo.gojp/cgi-bm/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo... 6/23/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical fiber block array fixed to the slot which was equipped with at least one optical 
fiber core wire between the blocks of the couple which counters, and prepared the optical fiber core wire 
at least in one side of each block The optical fiber block array characterized by making each block stick 
by pressure mutually with the coat object of the heat shrink nature which was made to paste up each 
block and an optical fiber core wire, and covered the perimeter of each block with the binder of 
thermofusion nature infixed between said each block. 

[Claim 2] The optical fiber block array according to claim 1 characterized by having contacted two 
points of the periphery of an optical fiber core wire into this slot, and contacting other one point of the 
periphery of an optical fiber core wire for the block of another side while establishing the slot of the V 
type which receives an optical fiber core wire in one side of said the block of each. 
[Claim 3] The optical fiber block array according to claim 1 characterized by contacting two points at a 
time the periphery of an optical fiber core wire into each slot while preparing the slot of the V type 
which receives an optical fiber core wire to said each block, respectively. 

[Claim 4] The optical fiber block array according to claim 1, 2, or 3 characterized by forming at least 
one side with the diactinism matter among said each block. 

[Claim 5] The optical fiber block array according to claim 1, 2, 3, or 4 characterized by forming said 
coat object with the diactinism matter. 

[Claim 6] In the manufacture approach of the optical fiber block array fixed to the slot which was 
equipped with at least one optical fiber core wire between the blocks of the couple which counters, and 
prepared the optical fiber core wire at least in one side of each block While infixing the binder of 
thermofusion nature so that a clearance may be formed between said each block While covering the 
perimeter of each block with the coat object of heat shrink nature, inserting an optical fiber core wire in 
the clearance during each block, heating next and pasting up each block and an optical fiber core wire by 
melting of a binder The manufacture approach of the optical fiber block array characterized by making 
each block stick by pressure mutually by contraction of a coat object. 



[Translation done.] 
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Drawing selection Representative drawing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical fiber block array for connecting an optical 
components light guide line part and the optical fibers for connection, such as a flat-surface light guide 
line, to high degree of accuracy. 
[0002] 

[Description of the Prior Art] Recently, the flat-surface light guide line (PLC; [Planar Light wave- 
Circuit]) which formed the undershirt cladding layer, core layer, and exaggerated GURADDO layer of 
amorphous quartz glass, and formed the core layer by the predetermined pattem on Si wafer or the 
quartz substrate is beginning to attract attention, a core pattem configuration predetermined in PLC ~ an 
integrated circuit (LSi) - using similar FATORINGURAFI or a dry etching technique, since it is fi-eely 
processible compared with an optical fiber, an optical branch circuit, a coupler, etc. are realizable in 
small space. 

[0003] However, since the present optical-commimication technique is constituted focusing on the 
optical fiber technique already put in practical use, it becomes important connecting it with an optical 
fiber. For this reason, various connection methods have been examined. 

[0004] Drawing 2 shows the conventional example and shows the typical example of the optical fiber 
block array which connects a flat-surface light guide line chip and two or more optical fibers. 
[0005] This optical fiber block array is equipped with the outer fi"ame 1 formed in the shape of a KO 
character, the blocks 2 and 3 of the couple arranged up and down, the tape fiber section 4, and two or 
more optical fiber core wire sections 5 exposed by the head side of the tape fiber section 4, and slot 3a of 
two or more V types is formed in the dovmward block 3 corresponding to each optical fiber core wire 
section 5. 

[0006] The assembly procedure of the conventional optical fiber block array is explained below. 
[0007] (1) Fix the downward block 3 to the interior of an outer fi-ame 1. 

[0008] (2) Align each optical fiber core ware section 5 at slot 3a of the block 3 fixed in the outer fi-ame 1. 

[0009] (3) (1) Adhesives (UV hardening mold) are applied to block 3 in the condition, and each optical 
fiber core wire section 5 is pressed down with the upper block 2. 

[0010] (4) Apply and stiffen the resin 6 for reinforcement to the back end side of each optical fiber core 
wire section 5, adjusting the thrust of the upper block 2. 

[001 1] (5) Grind the end face of each blocks 2 and 3 and each optical fiber core wire section 5, and 

complete an optical fiber block array. 

[0012] 

[Problem(s) to be Solved by the Invention] According to said approach, in a channel depth or pitch 
accuracy, it excels most at present, and the optical fiber block array made by this approach was actually 
used for commercial optical components, but there were the following troubles. 
[0013] First, in a cost side, an outer firame 1 is required in addition to each block 2 for fiber 
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immobilization, and 3, and since this outer frame 1 consists of a quartz, Pyrex, etc. which make 
ultraviolet rays usually penetrate, it is the expensive components which carried out precision processing 
polish of a perimeter or the interior. 

[0014] Next, in workability, in case an optical fiber is set to slot 3 a of the downward block 3, adhesives 
are ******(ed) or poured in, arranging the head of the optical fiber core wire 5 with accuracy, and it 
presses down with the upper block 3 promptly in this condition, and must fix by the pressure of 
homogeneity. For this reason, skill of an operator and the goodness of performance are required of the 
top which needs the assembly jig of dedication. 

[0015] Moreover, about a dimension, since the outer frame 1 other than each blocks 2 and 3 is needed, 
compared with the width of face of the optical fiber tape to connect, the thickness direction and the cross 
direction are needed and the large margin of spacing serves as size with a big coimecting block. For this 
reason, when putting much optical fiber blocks in order and connecting, it became impossible 
dimensionally in many cases. 

[0016] This invention is made in view of said trouble, and the place made into the object is to provide 
low-pricing, improvement in workability, and a list with the optical fiber block array which can attain a 
miniaturization. 
[0017] 

[Means for Solving the Problem] This invention in order to attain said object in claim 1 In the optical 
fiber block array fixed to the slot which was equipped with at least one optical fiber core wire between 
the blocks of the couple which counters, and prepared the optical fiber core wire at least in one side of 
each block Each block and an optical fiber core wire are pasted up with the binder of thermofizsion 
nature infixed between said each block, and each block is made to stick by pressure mutually with the 
coat object of the heat shrink nature which covered the perimeter of each block. 
[0018] Moreover, in claim 2, while establishing the slot of the V type which receives an optical fiber 
core wire in one side of said the block of each, two points of the periphery of an optical fiber core wire 
are contacted into this slot, and other one point of the periphery of an optical fiber core wire is contacted 
for the block of another side. 

[0019] Moreover, in claim 3, while preparing the slot of the V type which receives an optical fiber core 
wire to said each block, respectively, it is contacting two points at a time the periphery of an optical 
fiber core wire into each slot. 

[0020] Moreover, in claim 4, at least one side is formed with the diactinism matter among said each 
block. 

[0021] Moreover, in claim 5, said coat object is formed with the diactinism matter. 

[0022] Moreover, in claim 6, have at least one optical fiber core wire between the blocks of the couple 

which counters, and it sets to the manufacture approach of the optical fiber block array fixed to the slot 

which prepared the optical fiber core wire at least in one side of each block. While infixing the binder of 

thermofusion nature so that a clearance may be formed between said each block While covering the 

perimeter of each block with the coat object of heat shrink nature, inserting an optical fiber core wire in 

the clearance during each block, heating next and pasting up each block and an optical fiber core wire by 

melting of a binder He is trying to make each block stick by pressure mutually by contraction of a coat 

object. 

[0023] 

[Function] While according to the optical fiber block array of claim 1 the binder infixed between each 
block fiises with heating and each block and an optical fiber core wire paste up, a wrap coat object 
contracts the perimeter of each block with heating, and each block is stuck by pressure mutually. 
[0024] Moreover, according to the optical fiber block array of claim 2, since the periphery of the optical 
fiber core wire during each block contacts the slot on the V type established in one block by two points 
and contacts the block of another side by other one point while having an operation of claim 1, an 
optical fiber core wire is positioned certainly. 

[0025] Moreover, according to the optical fiber block array of claim 3, since the periphery of the optical 
fiber core wire during each block contacts at a time the slot on the V type established in each block by 
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two points, respectively while having an operation of claim 1, an optical fiber core wire is positioned 
certainly. 

[0026] Moreover, according to the optical fiber block array of claim 4, since at least one side is formed 
with the diactinism matter among each block while having an operation of claims 1, 2, or 3, the response 
to the ultraviolet-rays effectiveness process for connection is attained. 

[0027] Moreover, according to the optical fiber block array of claim 5, since the coat object is formed 
with the diactinism matter while having an operation of claims 1, 2, 3, or 4, the response to the 
ultraviolet-rays effectiveness process for connection is attained. 

[0028] Moreover, according to the manufacture approach of the optical fiber block array of claim 6, 
since a clearance is formed by the binder between each block, an optical fiber core wire is easily inserted 
between each block. 
[0029] 

[Example] Drawing 1 , drawing 3 , or drawing 6 shows one example of this invention, and is drawing 1 
(a). The perspective view and drawing 1 (b)r which show thermoforming before of an optical fiber block 
array It is the front view showing the thermoforming back. 

[0030] The blocks 10 and 1 1 of a couple with which this optical fiber block array has been arranged up 
and down. The tape fiber section 12 and two or more optical fiber core wire sections 13 which make the 
head side of the tape fiber section 12, It has the binder 14 of thermofiision nature infixed between each 
block 10 and 11, and the tube 15 of the heat shrink nature which covers the perimeter of each blocks 10 
and 11, and slot 1 la of two or more V types is formed in the downward block 1 1 corresponding to each 
optical fiber core wire section 13. 

[0031] Since the binder 14 of the shape of a film which serves as a spacer is infixed and semipermanent 
[ of each blocks 10 and 1 1 and the binder 14 ] is carried out in early stages between each block 10 and 
1 1 as shown in drawdng 1 , the thickness of this binder 14 can serve as a spacer, and each optical fiber 
core wire section 13 can be made to insert easily along with slot 1 la in this example from a block end 
face. Usually, a with a 2-micrometer or more thickness [ thickness 10 micrometers or less ] thing is used 
for the binder 14 of this spacer combination. 

[0032] Moreover, by this example, the precision of the field which fixes the periphery of each optical 
fiber core wire section 13 is prescribed by the contact surface of slot 11a after hardening. For example, 
when slot 1 la is prepared only in the downward block 1 1 like dravying 1 , one point contacts [ in / on 
slot 11a and / in the peripheral surface of the optical fiber core wire section 13 / two points and the flat 
surface of the upper block 10 ]. Moreover, as shown in drawing 3 , when slot 10a is prepared also in the 
upper block 10, tiie peripheral surface of the optical fiber core wire section 13 will contact two points at 
a time in each slots 10a and 11a, respectively, by using a very highly precise processing dimension using 
the present V groove machining technique in the case of which, the location precision of a fiber core 
wire can be boiled markedly, and can be raised. This serves as work habits which were dramatically 
suitable for handling of components like an optical fiber core wire which are easy to damage. 
[0033] Furthermore, in this example, since the outer frame which holds each block like before is not 
needed, size of the whole optical fiber block can be substantially made small. As for the flat-surface 
light guide line chip set as the connection object of an optical fiber block, it is desirable to raise a pattem 
consistency and to make a chip size (width of face) small, since it is usually started in several ten units 
from one wafer, and this example is advantageous to such conditions. Since the outer frame components 
used in the conventional example are manufactured on the conditions that process tolerance is very high 
and moreover need polish processing with the present technique, it is the existence which cannot be 
disregarded as a cost factor, but since this is omissible in this example, it can contribute to low cost- 
ization greatly. 

[0034] Fvirthermore, there are the following advantages by using the tube 15 of the heat shrink nature 
which covers each blocks 10 and 1 1 with this example from an outside again. That is, after inserting 
each optical fiber core wire section 13 between each block 10 and 1 1, when it heats from the outside, a 
tube 15 makes each blocks 10 and 1 1 stick by pressure by the heat shrink. While a uniform pressure is 
added between each block 10 and 1 1 by this, the minute location gap to slot 11a of each optical fiber 
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core wire section 13 is corrected by this application of pressure (self-centering function). Therefore, the 
production process of an optical fiber block can be made to be able to complete in 1 time of a heat- 
curing process, and large simplification of a process can be attained. Moreover, a tube 15 can also 
protect the resin section used for protection of the optical fiber welding section firom the water from the 
outside, and a steam while having the fimction to make UV hght used for the ultraviolet-rays 
effectiveness process penetrate. 

[0035] Here, the prototype concerning this invention is explained. That is, cut V recessing was 
performed for the slot (whenever [ depth / of 187.5 micrometers /, and gash angle ] 60 degrees) of the V 
type corresponding to the optical fiber tape of the 8 hearts of 250-micrometer pitch to the quartz 
substrate with 3mm [ in die length of 8mm, and thickness ], and a width of face of 5mm by the timing 
sow as a block which fixes an optical fiber core wire. Using it having chosen that from which pitch 
spacing goes into 250micrometer**0.2micrometer between each slot, and goes into **0.3 micrometers 
or less by accumulation, the depth was 187.5 micrometer**0.25-micrometer precision. Moreover, as 
shown in drawing 4 , crevice 1 lb which holds the fiber tape coat section in the back of the downward 
block 1 1 was continued and prepared in die length of 2mm, and ahead [ of crevice 1 lb ] in consideration 
of the fiber insertion to slot 1 la, fiber advice section 1 Ic of the diameter of 180 micrometer was formed. 

[0036] Although the field corresponding to a fiber end face was vertically ground about the appearance 
of each blocks 10 and 1 1 as shown in drawing 4 and drawing 5 , the ridgeline parallel to a slot was 
considered as angle dropping processing. When a tube 15 carries out a heat shrink, while being able to 
prevent a location gap of each blocks 10 and 1 1 on the whole by this, a tube 15 does not produce a crack 
on the square of blocks 10 and 11. 

[0037] Drawing 6 screen-stencils using an organic solvent what added paraffin and rosin on the 
underside (drawing on) of the upper block 10 to 90 degrees C of softening temperatures, and a principal 
component ethylene acetic-acid vinyl copolymer as a thermofiision nature binder 14. The printing 
pattern was formed in the thickness of 2 micrometers - 3 micrometers in the form which covers the land 
of a slot pattem. 

[0038] Here, the binder side of the upper block 10 and the groove surface of the downward block 1 1 
were interpolated in the heat shrink nature tube 15 of the ellipse form which compares a side face as a 
datum plane and consists it of a polyvinylidene chloride system with a thickness of 19 micrometers in 
this condition. In that case, as shown in drawing 3 as upper block 10, a thing with a slot may be used. 
[0039] Next, from the end face, the coat of the tape fiber of the 8 heart was inserted from the back end 
side of said optical fiber block, after [ 20mm ] carrying out die-length clearance and carrying out 
washing desiccation with acetone alcohol. At this time, it projected from the 8 **** core wire or front 
end side by the usual insertion pressure force. 

[0040] The tape fiber and the optical fiber block were fixed on the base in this condition, and it was left 
in the thermostat, heated by 10-degree-C temperature gradient for /from 40 degrees C to 100 degrees C, 
and put for 30 minutes at 100 degrees C. 

[0041] Then, temperature was reduced to the room temperature, the projecting optical fiber edge was 
cut, and metal rough grinding, aluminum2 03 finishing (alumina) polish, and after carrying out cerium 
oxide buffing, the pitch surface was observed for the front end side under the microscope. Consequently, 
it became clear that the fused binder 14 is burying the gap slot 11a and aroxuid the optical fiber core wire 
section 13 by contraction of the heat shrink nature tube 15. 

[0042] This optical fiber block array was made to pass infrared light (1.55 micrometers and 1.3 
micrometers) through an optical fiber from the stable light source, and it asked for the location between 
cores from the amoxmt maximum point of transmitted lights. Measurement data was as in a table 1. 
Moreover, as for the property, after spreading hardening did not change UV hardening mold binder to 
the tape fiber back end section. The optical fiber block with the precision acquired by the conventional 
approach as a result and the pitch accuracy more than an EQC was producible. Let this be a sample 1 . 
[0043] 

table 1 [ ] Port Single pitch Accumulation pitch Pitch error Cumulative pitch error 1-2 250.01 250.01 
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0.01 0.01 2-3 249.81 499.81 - 0.19 - 0.19 3-4 250.16 749.97 0.16 - 0.03 4-5 250.06 1000. 02 0.06 0 02 
5-6 249.86 1249.88 - 0.14-0.12 6-7 249.71 1499.58 -0.29 -0.42 7-8 250.061749.640.06-0.36 Unit [mum] 
Maximum pitch error = -0.29 micrometers (port: 6-7) 
Maximum cumulative-pitch-error = -0.42 micrometers (port: 6-7) 

On the same conditions as said sample 1, Teflon and a DORIFURUORO ethylene hybrid model were 
used for the heat shrink nature tube 15, the bridge formation type of 70 degrees C of softening 
temperatures and a benzoyl-peroxide (BPO) hybrid model was used for the thermofusion nature binder 
14, and optical fiber block production was carried out. Let this be a sample 2. The measurement result 
was as in a table 2. 
[0044] 

table 2 [ ] Port Single pitch Accumulation pitch Pitch error Cumulative pitch error 1-2 250.01 250.01 
0.01 0.01 2-3 250.11 500.11 0.11 0.11 3-4 250.01 750.12 0.01 0.12 4-5 250.06 1000. 18 0.06 0.18 5-6 
250.061250.24 0.06 0.24 6-7 249.66 1499.89 -0.34-0.11 7-8 250.111750.00 0.110.00 Unit [mum] 
Maximum pitch error = -0.34 micrometers (port: 6-7) 
Maximum cumulative-pitch-error = 0.24 micrometers (port: 5-6) 

After producing and grinding an optical fiber block on said samples 1 and 2 and these conditions, heat- 
shrinkable tubing was removed. After making this into samples 3 and 4 and performing a spalling test (- 
40 degrees C, 85 degrees C, 10 cycle 100 hours) together with samples 1 and 2, the location variation of 
an optical fiber core wire was measured. The result is shown in a table 3. 
[0045] 

(Before a trial) A table 3 Sample The maximum single pitch The maximum accumulation pitch 1 - 0.29 
- 0.42 2 - 0.34 +0.24 3 -0.45 -0.65 4 -0.50-0.42 Unit [mum] 

(After a trial) A table 4 Sample The maximum single pitch The maximum accumulation pitch 1 - 0,32 - 

0.48 2 - 0.25 + 0.18 3 + 1.20 + 0.95 4 -0.45-0.60 Unit [mum] As a result, a heat-shrinkable tubing coat 

type hardly produced the variation to a thermo cycle. Moreover, as for the hot melt adhesive material 

hardening mold, what removed the heat shrink nature tube showed the good property. 

[0046] Next, said each sample was aligned at the quartz flat-surface waveguide edge, and non-switched 

connection was carried out using UV binder. UV hght (150W, 10mm of diameters of a quartz fiber 

guide) required for hardening of an end face was irradiated on conditions with an irradiation range of 

50mm at the end face of each sample and connected quartz flat-surface waveguide. 

[0047] A table 5 was each sample 1 thru/or UV light irradiation time for connection over 4, was almost 

equivalent to the conventional glass optical fiber block, and, as for inferiority, did not have connection 

resilience in any way, either. 

[0048] table [ ] 5 sample UV hght irradiation time (sec) 1 302 503 104 10 [0049] 

[Effect of the hivention] Since the expensive outer fi-ame which consists of glass or a quartz like before 
is not needed according to this invention as explained above, while low cost-ization is realizable, the 
miniaturization of an overall dimension can be attained. Moreover, since an optical fiber can be inserted 
very easily and batch processing of the optical fiber block of a large quantity can moreover be carried 
out at 1 time of a heating process, large simplification of a process can be attained in improvement in 
workability, and a list. Furthermore, in order to depend for the precision of an essential fiber array on the 
engine performance of the V groove prepared in the block, it is added as an advantage that a very high 
precision is also realizable at an easy process. Moreover, since the optical fiber block after production 
has an ultraviolet-rays transparency property, it can also suit UV light binder process using the 
alignment machine usually used for flat-surface waveguide connection, and is excellent in practicability. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view and front view of an optical fiber block array showing one example 
of this invention 

[Drawing 2] The perspective view of an optical fiber block array showing the conventional example 

[Drawing 3] The perspective view showing an upper block 

[Drawing 4] The perspective view showing a downward block 

[Drawing 5] The perspective view showing an upper block 

[Drawing 6] The perspective view showing an upper block 

[Description of Notations] 

10 1 1 [ — Tube. ] ~ A block, 13 ~ The optical fiber core wire section, 14 — Adhesives, 15 
[Translation done.] 
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DRAWINGS 





[Drawing 2] 
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[Drawing 6] 
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